and purchases of produced goods and services. The exception to this is the consumption of financial services for own use, or by other establishments in the same sector, which is subject to the same measurement issues as output. Fixler and Zieschang (1991) discussed these issues in detail, and provided background on the historical treatment of financial business in the national accounts. More recently, a consortium comprising the United Nations, the World Bank, the International Monetary Fund, the Organization for Economic Cooperation and Development, and the European Statistical Agency issued an updated international standard system of national accounts. The System of National Accounts 1993 (SNA93) recommends the calculation of imputed sectoral uses of financial services-termed Financial Intermediation Services Indirectly Measured or FISIM-according to a user cost principle.
Concomitant with solving, at least in principle, the two major measurement issues above, a unified measurement framework for financial services can be based on the following equalities:
The monetary and asset aggregate = the real gross product of financial services = the volume component of total output value; and, The output price index (producer price index) of financial services = the price component of total output value. Fixler and Zieschang (1992a) and Fixler (1993) applied an user cost based financial framework to the measurement of output and the construction of output price indexes. Fixler and Zieschang (1997) assessed the implications of the above equalities for constructing a consistent system of financial sector statistics that illuminates the transmission mechanism of central bank monetary policy actions, such as open market operations, from the financial to the real sectors.
Productivity, of course, tracks output divided by input, and the implications for financial services productivity measurement of the above developments are immediate. Fixler and Zieschang (1992b) provided a methodology, based on the exact index number results of Caves, Christensen, and Diewert (1982) , for financial services productivity measurement within this new framework. A key feature of the framework is the endogenous assignment of financial output-input status to the various products provided by a financial firm. Historically, the treatment of deposit products has been the subject of considerable debate. Should they be treated as inputs because the attending funds are inputs to loan-making, or should they be treated as output because of the transaction, recordkeeping and safekeeping services that they provide? In the user cost framework the sign of the user cost provides the answer: a negative sign indicates an output status and a positive sign indicates input status. The assigned status is data driven, as changes in interest rates can alter the status of a particular deposit product. However, for deposits as a whole, experience with the data shows they are consistently outputs under the user cost approach.
Fixler and Zieschang also provided for the incorporation of additional information on the characteristics of financial services into productivity (and, by implication, price and quantity) measures, based on earlier work (Zieschang 1985 (Zieschang , 1989 . This leads to another issue:
Since the nature of the financial services sale transaction expresses the prices of financial services as rates per unit of currency on account in a particular financial product, such as a deposit account, in what sense is the dual volume measure 'real,' since it indicates movements in nominal currency values held or owed by product?
Standard practice in the literature characterizing the price of financial product services in terms of the user cost of money has been to find a commodity price index to further deflate the volume component to obtain a 'real' output indicator. By implication, therefore, the result from deflating financial institution sales by a user cost price index has been taken by user cost analysts not to be a volume index. Fixler and Zieschang (1991; 1992a,b) departed from this practice. Our reasoning rests on the nature of the sale transaction between the bank and its customers, which (other than those services having separate, explicit charges) characterizes the purchase price as a dimensionless rate on an amount owed or on deposit measured in currency units. However, we believe equally strongly that accounting for movements in services characteristics associated with these service purchase transactions is critical to obtaining a defensible banking services volume measure. These characteristics would include the usual items such as number of accounts of each type serviced by type and details as well as the less obvious average account size, which is generally inversely associated with the user cost price of both asset and liability service products. This latter 'quantity discount' characteristic of financial services pricing will offset output growth that is accompanied by an increase in average account size. Since average account size is directly related to the rate of increase in goods and services prices generally, this 'quality' modifier will have a similar effect to the commonly-applied econometric practice of deflating nominal account values by a general price index.
Aside from national income and product account concerns, there are some particular reasons for examining the productivity of the providers of financial services. First, as shown in Fixler and Zieschang (1992b) , from measures of the relative productivity (efficiency) of individual institutions, inferences can be drawn about the distribution and central tendency of the relative efficiency of institutions in the financial services industry for given time intervals. Second, temporal movements in the productivity of institutions have implications for aggregate technological change and capital accumulation over time. Both of these dimensions are important from the perspective of examining the money transmission story. An unmeasured change in either the distribution of individual institution productivities or in the prevailing transactions technology (i.e., e-cash, Automatic Teller Machines, etc.) will affect the money multiplier relating a change in reserves to its effective monetary services impact.
The relationship between the output and performance of the financial services sector and monetary policy is also linked to the measurement of the monetary aggregate at a given state of technology. In fact, the best developed area of application of the user cost principle to financial services is in the measurement of monetary aggregates that was pioneered by Barnett (1978 Barnett ( , 1980 . A preponderance of results favour the use of user-cost-weighted indexes of monetary components over the simple sum aggregates that have traditionally measured monetary stocks. In general, the broad 'Divisia' user cost weighted aggregates have a more intuitive and reliable relationship with the associated aggregate user cost prices, and greater explanatory power in models of the demand and supply of money and its relationship to aggregate production and consumption. See Anderson et al. (1996) for a review of this now substantial literature. The remainder of the paper is organized in the following way. We briefly revisit the conceptual framework for a financial firm considered in Hancock (1985) and Barnett (1987) . We consider the price of financial services, the SNA93 accounting framework for gross value of output, and output and price measurement in the financial firm context. We construct benchmark rates for the 1993-1996 period using data from the Federal Deposit Insurance Corporation (FDIC) on the maturity structure of assets and liabilities of commercial banks, and data on Treasury security interest rates. We discuss their use in constructing an output index for commercial banking. We then examine the implications for the financial services output measure implied by the Divisia/FISIM framework of accounting for some measurable or potentially measurable service characteristics. In this vein, we focus specially on the treatment and impact of average account size and number of accounts on the volume measure, providing some empirical evidence from the FDIC data on the sizes of these impacts on the user cost price and their probable effects on components of the services volume measure. Where possible, we examine the empirical issues raised under each topic by reference to the available data.
Conceptual framework

Flows of income and expense and stocks of assets and liabilities: financial products within the accounting structure of a U.S. banking firm.
A financial firm is viewed as transforming nonfinancial inputs x into financial service products y. The collection of products y is measured in monetary units as the amounts in various asset and liability accounts. We write y = (y ,y ) In this paper, we include liability and asset items in the output vector y down to the narrow solid line shown in this T-account as productive of intermediation services. We are concerned here and elsewhere with the linkage between the monetary and credit aggregates that are the focus of monetary policy, and the real sector of the economy. We therefore take a broad view of the aggregates of money and credit yielding financial intermediation services, in line with the trend in the monetary aggregation literature. At this writing, and in line with our treatment of banks in the national accounts in an earlier paper (Fixler and Zieschang 1991) , the prevailing view among national accounts experts is to adopt a narrower view of service-yielding aggregates, including only deposit liabilities and loan and lease assets in y, the items shown above the dotted line in the T-account. For a comprehensive discussion of these asset and liability scope questions, as well as other issues in applying the SNA93 reference rate methodology, see Begg, Bournay, Weale, and Wright (1996) . Our scope preferences for commercial bank products in this paper are most similar to those attributed to Bournay (1993) in the aforementioned reference.
The price of financial services
The Barnett/Donovan value or user cost price per currency unit of monetary services for output y is given by
if the item is a liability
Li i
where
The asset holding income rate h is the sum of the interest rate received on the item r plus the directly levied service charge rate s and the expected appreciation rate ð, minus the rate d at which loan losses are taken. The liability holding cost rate is the sum of the interest rate paid r--principally on deposit accounts--net of the directly-levied service charge rate s. The scalar variable 3 ñ is the Barnett benchmark rate, also known as the Hancock opportunity cost rate of money, and the SNA93's reference rate.
The gross value of financial services output
The value of sales for the firm at user cost prices is
where the notation lNy refers to the sum over the elements of y by premultiplying by a vector of ones of appropriate dimension. In the SNA93 framework, the value of financial services production is given by the first three terms in equation (2), the first of these being net interest, and the second being explicit service charge income. The third term vanishes if assets and liabilities balance, which is identically true if all assets and liabilities are considered, but will not necessarily be true if services are thought to be associated with selected asset and liability items, as we have described above. it is arguable from a conceptual point of view within the user cost framework, we will adopt the SNA convention for present purposes and exclude Other Changes in Assets items from the value of financial services output.
The production function and multifactor productivity
The joint production function of financial services in output distance function form is given by
The output distance function also can be interpreted as the output efficiency function following Shephard (1970) and the economics and operations research literature on efficiency and productivity measurement. Following Caves, 7
Christensen, and Diewert (CCD, 1982) , the index of multifactor productivity can be defined in an output-homogeneous form as a ratio of distance functions:
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Implications of the financial firm model for economic statistics and productivity
Monetary and credit aggregates=output
Financial services output within the financial firm framework is dealt with in Hancock (1985), Barnett, Hinich, and Weber (1986) , and Barnett (1987) . Bank output is multidimensional. In this case, it is a vector whose elements are an institution's holdings of financial assets, such as loans and securities, and liabilities such as deposits. The inputs are the usual primary factors of labour and capital, as well as purchases of items produced by other industrial sectors.
The output quantity index of financial services is determined according to Malmquist (1953) and Moorsteen (1961) as (3) which is the ratio of output distance or efficiency functions comparing two output vectors while holding inputs constant at a reference level. If the distance function is translog, as
which is a second order approximation at a point to any twice differentiable D, then the output quantity index is exactly (4) reveals that the quantity index is the product of a broad Divisia financial asset aggregate and a broad Divisia monetary (financial liability) aggregate. There is a large literature on the use of these 9 aggregates and various subaggregates for monetary policy, beginning with Barnett's seminal 1980 article. Even though both aggregates are relevant to the question of how monetary policy is transmitted into the real sector of the economy, the greatest focus in recent years has been on the liability (deposit)
554 Dennis Fixler and Kimberly Zieschang products, plus currency in circulation.
Financial product aggregates and multifactor productivity
Under the assumption of the translog form for the output distance function, CCD (1982) derived the following exact index number result:
where Q is the Törnqvist output index in equation (3) and X is a Törnqvist-type input index with exponential weights depending on the elasticity of scale in addition to the input cost shares.
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The available input data on banks from the Call Reports include: Premises and fixed assets, Full time equivalent employees, and Other noninterest expense (see Fixler and Zieschang 1992b) . Clearly, there is work to do in the first and last categories. Capital is measured at book value, a less than optimal quantity measure for that input, and there are no specific deflators for Other noninterest expense to obtain a volume measure for that set of inputs. Nevertheless, the greatest challenge for this sector lies in the output aggregate Q, both in productivity measurement, and in the linkage between the real accounts and the monetary accounts. We therefore direct our attention in the remainder of this paper to output measurement.
Implementing the output measurement framework for commercial banks
The reference rate
Clearly, the linchpin of an integrated approach to macroeconomic measurement of financial services built around the Barnett/Donovan rental price of money concept is the opportunity cost rate/benchmark rate/reference rate ñ. Practical considerations require that this benchmark be readily measurable from observed deposit, money market, security, and asset rates. United States GDP data currently include a type of FISIM imputation which effectively takes the benchmark rate as the average rate earned on all financial assets of financial institutions (Fixler and Zieschang 1991) , and improperly includes returns on risky assets. Barnett (1978) focused on the measurement of the transaction services demanded by households and supplied by the deposit liability items also appearing in the financial firm production model above, as well as currency in circulation. He proposed that the benchmark rate be computed in effect as the maximum of a set of rates including treasury securities and the Baa corporate bond rate. The position taken by the SNA93 (paragraph 6.128) on determining the reference rate is that:
"The reference rate to be used represents the pure cost of borrowing funds--that is, a rate from which the risk premium has been eliminated to the greatest extent possible and which does not include any intermediation services. The type of rate chosen as the reference rate may differ from country to country but the inter-bank lending rate would be a suitable choice when available; alternatively, the central bank lending rate could be used."
The SNA93 thus takes a less sharply framed view of determining the benchmark rate, the test being that the corresponding asset be essentially credit risk free and offer no intermediation services. Clearly, some consensus will need to be reached on how the benchmark rate is to be determined between the statistical offices usually responsible for prices and national accounts on the one hand, and, on the other hand, the central bank which usually compiles interest and monetary stock data.
Our suggestion would compile the reference rate(s) for FISIM from a single source of interest rate data--the rates on U.S. Treasury securities of various maturities--in concert with data on the maturity structure of bank portfolios of loans and deposits, to arrive at (1) a national average reference rate, and (2) if possible, reference rates specific to the maturity structures of the asset and liability positions of banks with each consuming sector. Some of the data for compiling these statistics exist for the United States. See table 1 in Fixler and Zieschang (1998) for a brief description of the available maturity data for the most recent five years.
Aside from its being operational with available data, we believe this approach to the reference rate integrates with the conceptual framework. The reference rate so calculated would have no risk premium built-in, but would reflect the maturity structure of bank asset portfolios. It would be an estimate of the rate of return should the current asset portfolio of the system be converted entirely to government securities, as if all banks operated as narrow banks, facilitating transactions, but not originating loans. Table 1 depicts the construction of the reference rate. The first three panels give the portfolio percentages by maturity for total produced assets, as well as for the loan and security components. These panels show a rather stable maturity composition of bank assets at this high level of aggregation, with the greatest concentration in the shortest, zero to three month maturity, followed by the middle, one to five year category. A set of treasury security rates of approximately similar maturities to the asset breakdowns in the Call Reports are shown in the fourth panel. The fifth panel shows the reference rate overall, and for loans and securities individually, calculated as a maturity-weighted average of riskless security rates. The next line of the table provides the one year Treasury bond rate, used in Fixler and Zieschang (FZ 1997) , for comparison purposes. Finally, the sixth and last panel of table 1 shows average interest rates and user cost prices for three products--deposits in domestic offices, commercial and industrial loans, and loans to farmers--that we will revisit in our discussion of quality effects below. Of interest is that all three have consistently positive user cost prices, and hence output status, over the four years.
Some empirical evidence
Also of note is the fact that the preferred overall reference rate is higher than the 1 year bond rate for all four years. On the other hand, the benchmark rate for loan and lease products is lower than the overall rate and almost the same as the 1 year bond rate, reflecting their relatively short maturity structure. FZ (1997) compute Törnqvist asset and liability product index subcomponents and then take the product of them to obtain a Törnqvist financial service output quantity index as in equation (4). An implicit price is derived by dividing the quantity index into a normalized series for aggregate bank service charge and net interest income. The study examines the movement in output and prices for financial services without considering service characteristics for the historical period from 1961 to 1994. The data come from the To construct the user cost prices for each of these products a benchmark rate must be specified along with unit value interest rates for each of the products.
Gross output quantity and price indexes
11 FZ (1997) use the one year constant maturity Treasury bond rate. This was 12 selected because it is considered riskless and represents an opportunity cost for 1993-1996. any of the potential uses of liabilities. As discussed in the previous section, the maturity weighted reference rate for loans and leases is about the same as the 1 year bond rate and thus there should be little effect from this benchmark rate calculation for these asset products over the 1993-96 period. The security reference rate is somewhat higher than the loan reference rate, and hence securities are slightly overweighted in that study. In any case, Fixler and Zieschang (1992a) show that temporal bank gross output indexes are fairly robust to the specified benchmark rate. The interest rates earned and paid on the various products are computed by dividing the yearly income and expense by the corresponding stock.
In table 2 we present the various quantity indexes and the overall implicit price index calculated by FZ (1997) for 1977-94. As shown in columns 3 and 5, the results of this calculation are remarkable in that most of the growth of bank gross output over the eighteen year period was in liability products--primarily deposit (monetary) products--rather than credit services. Monetary services have therefore driven most of the growth in aggregate financial services gross output, displayed in column 6 (which is the product of columns 3 and 5). As shown in column 7, the overall price index of financial services has trended slowly upward over the period, with declines in recessions. The last trough in the index occurred in 1990, recovering in 1991 and then trending upward on a somewhat volatile course to historically high values through 1994.
Although not presented here, FZ (1997) also construct an alternative nominal final sales figure under the user cost framework. We found that, for the period from 1951-1985, nominal final sales are generally understated with the current BEA FISIM method, which is effectively based on a reference rate equal to the average return on loans and securities (FZ 1991) , as compared with our FZ (1997) method, which is based on the lower one year Treasury bond rate. After 1985, the nominal sales computed using the user cost method are lower, but the two almost converge again by 1993.
Measuring the quality of financial services
Series such as these presented in table 2 accurately measure trends in output only if adjustments for changes in product quality are made. The quality of deposit services can be characterized by service characteristics, such as volume of transactions per account, ATM sites and number of branches (convenience). The implications of increases in service quality in financial services, while having the usual interpretation as output augmenting, have a significant parallel interpretation for monetary policy, since financial services output volume is identical with broad financial stock aggregates that are the subjects of central bank influence and control. A rise in service quality augments the stock of monetary and financial assets. If this service quality effect is not taken into account, it is possible that the velocity with which a given unadjusted stock turns over could increase, while, quality adjusted, velocity may not have changed. FZ (1992b) provide a straightforward methodology for incorporating service characteristics into superlative quantity indexes such as the financial output aggregates defined in the previous section. We rely on knowledge of a hedonic relationship between the asset or liability holding cost rate and the service characteristics of the associated account as in h = H (z,ä,g) where h is the holding cost, H is the hedonic function, z is a vector of service characteristics, ä is a vector of other conditioning variables, and å is a random error.
FZ (1992b) establish that within a Törnqvist index framework, an exact quality adjusted quantity index Q* can be derived as
Q* = ZQ
where the quality modifier Z to the quantity index Q is (5) and where t indexes time, m indexes service characteristics, j indexes asset products, and k indexes liability products. The â terms are given by and represent the proportional impact at time t on the holding cost of product r of type q (asset or liability) of a marginal change in the s service characteristic.
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The data available on the service characteristics z of banking services in the U.S. include counts of six types of branches compiled in the Call Reports, and 13 number of sites for automatic teller machines (ATMs), as well as the transaction volumes for checks cleared and electronic funds transfers published by the Bank for International Settlements (BIS) for a significant subset of large banking institutions and ATM network providers.
The 1988 volume of transactions was 55490 million and the 1995 volume was 72663 million, indicating an average annual rate of growth of nearly 4%. The level of credit card activity has increased even more substantially: the 1988 volume of credit card payments was 8813 million and the 1995 volume of transactions was 14914 million, for an average annual growth of about 8%.
ATM services are increasingly priced with explicit transaction charges. Typical charges in the Washington, DC area are 25 to 50 cents per transaction on an ATM of the 'home' institution of the account accessed, and $1 to $2 on y y Productivity of the banking sector 561 transactions from a 'foreign' ATM. However, offsets are often given when the deposit balances of an account holder exceed certain levels, and these services were often 'free' or implicitly priced only a few years ago. Clearly, ATM services are a source of sales revenue and would generally increase the user cost price charged on the associated deposit accounts, notwithstanding the possible offsets related to the size of the account balance (more about these below). 14 Examining our formula in equation (5), then, for a given distribution of account sizes, growth in ATM transactions would augment the growth in output measured by the unadjusted Divisia monetary and credit aggregate.
Credit card transactions, on the other hand, are still generally only implicitly priced, often with no charge on accounts paid in full every month. The impact of credit card transactions is less clear, but we expect that, again, the credit card transactions will have a positive, although arguably quite small, impact on the holding income earned on credit card loans. By implication, the robust growth 15 in credit card transactions will have the (likely quite modest) effect of augmenting the growth of the unadjusted Divisia aggregate.
The 'quantity discount' and number of accounts effects on the volume index of financial services
As stated in the Introduction, the adjustment of the financial product output index to account for nominal changes unrelated to the production of services involves the relationship between the holding income/cost rates of products and the average account size. We suggest that effective service 'quantity discounts' on the nominal size of accounts will act to offset changes arising from essentially nominal sources in a manner similar to deflation, but using information solely from the way banking service transactions are defined. For deposit and other liability products, a quantity discount would be indicated by a direct relationship between the deposit holding cost rate and the amount deposited. For loans and other asset products, a quantity discount would be characterized by an inverse relationship between the holding income rate and loan amount. This is, in fact, a common pricing strategy in banking, with deposit service charge rates phased out as minimum balance requirements are satisfied, and with rates on 'jumbo' loans often discounted compared with those on smaller amounts.
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To adjust our volume index to account for this 'pricing policy' effect, we treat average account size as if it were a quality variable in our quality-adjusted formula. We posit the following 'hedonic' equation,
treating average account size in the same way as the service characteristics vector z. The factor adjusting output for average account size in a comparison between periods t and t + 1 would then be (7) where j and k index, respectively, asset and liability account types, and
In summary, then, our quality adjusted output index would be written as
Clearly, if , then average account size has no effect on the essentially nominal output aggregate. However, we expect that in many cases this parameter is negative, in which case equation (7) implies an attenuation of growth in the unadjusted asset and monetary output aggregate as average account size increases. This is straightforwardly generalizable to the case in which the holding cost of one account depends on other average account sizes besides its own. This is a potentially useful approach to consider for handling the service bundles offered in retail banking, where for example the combined value of several types of accounts for a given customer determines the holding costs of each.
The available data on the 'quantity discount' effect
To provide some evidence on the quantity discount effect, we estimate equation (6) for a selection of loans and all deposits in domestic offices. Mid-year (June 30) data on interest income/expense, number of accounts, and aggregate value for commercial and industrial loans, loans to farmers, and domestic deposit accounts are available from 1993 in the Call Reports. The Call Reports measure income and expense items cumulatively through the year. Holding income/expense rates constructed as ratios of income/expense to associated account values therefore represent what the typical account of each type earned on average over the first half of the calendar year. Mid-year average account size can also be constructed as the ratio of aggregate account value with number of accounts for those categories of products having count information. The problem with these data for estimating the relationship we seek is that there are differences in the reference periods of the holding income/expense flows, which are cumulative, with the stocks, which are point in time at the end of the second quarter. 'Unit' holding income and cost rates can be noisy and can assume rather extreme values. We therefore estimate a double log model of the form y y Productivity of the banking sector 563
where R is the holding income in monetary units (not the rate), is the average account value of the associated financial product stock, and ä is given by the number of accounts. This model will tend to be more resistant to extremely high 17 and low outliers than one without the log transformation of the data. The 18 elasticity of the holding cost rate with respect to average account size is â = ã -1 and with respect to number of accounts is â = ù -1. In general, for
asset interest holding income we expect â < 0 and â > 0, and for liability y) ä (deposit) net holding cost we expect â < 0 and â > 0. These expectations imply
an attenuating effect on growth in output from average account size and an augmenting effect from number of accounts. The variables needed to estimate equation (8) are available for Commercial and industrial loans, Loans to farmers, and Deposits in domestic offices. Table   20 3 presents the elasticity results from such hedonic regressions. The second panel of the table gives the elasticity of the holding income rate for loans or holding cost rate for deposits with respect to the average account size, and the third column the elasticity with respect to the number of accounts. The results generally favour the quantity discount hypothesis, with exceptions for loans in certain years, but with strong confirmation for deposits.
For example, in 1993 both loan types show negative elasticities with respect to loan size. Since the user cost price for loan services, which are assets, is the holding income rate minus the reference rate, these results indicate the unmodified quantity index Q would overstate output growth during a period of growth in average loan size. The corresponding elasticity of the holding cost for deposits is strongly positive. Since the user cost price for deposits, which are liabilities, is the reference rate minus the holding cost rate, these results also indicate a downward adjustment to the growth in the quantity index Q during a period of growth in average deposit size. All products generally show positive elasticities of the user cost price with respect to number of accounts, indicating an upward modification to the unadjusted quantity index Q.
Concluding remarks
We have focused on the implications for economic measurement of Divisia monetary and credit aggregation, the financial firm approach to conceptualizing and compiling an output index for financial services that accounts for quality and 'quantity discount' effects, and the recent change in recommendations for compiling financial services in national income accounting. We find that (1) the link between the real and monetary accounts is direct within the financial firm framework and the output index for the banking component of the financial business sector is identical to the financial stock aggregates that are the subject of central bank policy; (2) there exists an operational definition for the reference rate with an appealing conceptual interpretation that empirically gives heavier weight to sales of asset services than current U.S. imputation practice; and (3) quality adjustments for service characteristics are of two kinds: a standard adjustment for service characteristics relating to the facilitation and convenience of transactions and intermediation, and a second adjustment relating to 'quantity discounts' for services rendered on larger accounts. This second adjustment is what provides a link between the fundamentally nominal monetary and financial asset stock measures and the real output measures needed for the national accounts and compilation of real GDP. The real output measure is, we argue, an important measure for the monetary authority, since it incorporates service characteristics relating to the efficiency of the transmission of policy actions such as open market operations.
Finally we have provided information on micro-data for the U.S. banking sector, depicting, we think, the practicality of implementing the SNA93 FISIMDivisia monetary aggregation-user cost financial services price measurement methodology in the United States. We provide an initial analysis of these data sources in examining calculation of the reference rate, the output index, and service quality and quantity discount adjustments to output reflecting the changing composition and pricing structure of financial services.
Clearly, more could be done with the data sources we identify here. However, the evidence we have accumulated so far suggests that the existing bank output measures for the U.S. are understating output growth. From 1987 to 1994, growth in real GDP for depository institutions from official data sources was -8.6 percent, while the gross output series in table 2 of this paper grew by 35.4 percent. This comparison should be handled carefully, as the official figures are for real value-added, and thus effectively subtract the real intermediate consumption of depository institutions from their real gross output. However, for intermediate consumption to explain the difference in growth rates between our gross output index and current estimates of real GDP, the volume of intermediate inputs purchased by banks would have to have had a substantially higher rate of growth than that in the gross volume of output over the period. Further, although the adjustments for differences between marginal and average service prices (the 'quantity discount' effect) we discuss in the paper might have offset some of the growth in the latter figure, the presently unaccounted-for enhancements in service convenience over the same period would have increased it further. In our view, refined versions of the output measures we propose are unlikely to tell a story of retrenchment in either the gross output or GDP of banks in recent years.
Notes
This paper represents the views of the authors alone, and does not represent Bureau of Labor Statistics or IMF policy or the views of other staff members of either organization. The paper was substantially completed while Kimberly Zieschang was in his former position with the Bureau of Labor Statistics.
1 One of the contentious issues in the banking literature is whether some liability products (mainly deposits) should be designated as inputs. Hence the designation of nonfinancial inputs. In the financial firm model the financial input-output status of a product is determined by the sign of the product's user cost price, discussed below. In this framework the focus is on the production of financial services and so the designation of a product as a financial input-output is a subsidiary concern. 2 See Fixler and Zieschang (1998) Hancock (1985) provides a derivation. We ignore the role of discounting. We also treat non-interest-bearing assets, such as reserve balances held with the central bank, distinctly, rather than adjusting the prices of assets for the 'reserve tax' by multiplying the benchmark rate by one minus the reserve ratio, as in Barnett's treatment. 4 In paragraph 6.125, the SNA93 defines the value of gross output of financial intermediation indirectly measured as interest and property income receivable less interest payable by financial intermediaries, excluding property income from investing their own funds. This definition is straightforward, with the exception of the last qualifier, as there is a range of opinion on what constitutes own funds. In this paper, we assume own funds are equity and secured debt, resulting in a broad definition of liability financial products: all other financial liabilities, including unsecured debt and, for the central bank, currency liabilities, as well as deposits. As we note below, national accounts experts favour a broader view of own funds and a narrower view of liability products, excluding all items from the latter other than deposits. To simplify exposition, we are ignoring non-interest property income here, which would include, for example, dividends on stock or rent on land owned by the bank (paragraph 7.89), and are, therefore, left with net interest only. FISIM is thus the sum of the first and third terms of equation (2). The value of explicitly measured financial intermediation services would be the second, service charge, item in equation (2). 5 The SNA93, paragraph 6.127, describes a 'reference rate' methodology for determining the use of output by institutional sector that would sum across sectors to a gross output value for (indirectly measured) intermediation services including the third term in equation (2). On the other hand, in paragraph 6.125 it defines the total value of intermediation output (implicitly measured) as net interest (actually, net property income) only, implicitly excluding this term. In our discussion, we are taking the first interpretation of the reference rate methodology advocated by the System. 6 The SNA93 includes both realized and unrealized ex post capital gains (paragraph 12.72) 
Productivity of the banking sector 567 7 See Fixler and Zieschang (1992a,b, 1993) for applications of the output distance function to measuring the productivity of banks. 8 The index (4) is exact if the distance function is homothetic in y--or if the quantity index is defined in the 'Fisher' manner as under certain conditions. See Caves, Christensen, and Diewert (1982) . 9 For the private banking sector, this excludes currency in circulation, as it is a liability of the central bank. However, the SNA93 and current U.S. practice include the central bank among financial corporations. Currency in circulation would be included as part of the set of financial liabilities generating financial intermediation services in the broad view of bank output we take here. In the narrow view favoured at present by national accounts experts, currency yields no intermediation services and is excluded from output. We do not include the central bank in our empirical results below, but we do include treatment of currency in vault and deposits with the central bank as reserve assets in the financial product vector for commercial banks. 10 CCD (1982) also show that under non-increasing returns to scale, the exponential weights in the input formula reduce to the ratio of input costs, by category, to total sales. 11 Unit value interest rates are the ratios of the interest income or expense on various accounts divided by the balance sheet levels of the associated assets or liabilities. 12 A constant maturity rate for a given date is taken and a given maturity is read from a yield curve constructed as of that date. 13 Unfortunately these branch count data, which are computed from information in the socalled structure file of the Call Reports, are no longer available on the main micro file maintained by the Federal Reserve Board. 14 See items 22 and 23 in table 1 of Fixler and Zieschang (1998) . A hedonic regression of the interest holding income from credit cards on number of transactions could identify this effect, but would require micro data on deposit interest holding cost, and deposit holding income from service charges, as well as number of ATM transactions by institution. The holding income can be taken from the Call Reports, and there exist limited data for about 50 institutions on ATM transactions from the source of the BIS data. We are investigating these data presently. Certain of the institutions in the transactions data have no obvious single correspondent in the Call Reports, however, as when they are specialized to providing ATM services for a group of banks. 15 See item 6, Loans to individuals in table 1 in Fixler and Zieschang (1998) .
Unfortunately, credit card loans are not separately identified on the Call Reports, but the interest income earned on them is. A hedonic regression of the interest holding income from credit cards on number of transactions could identify this effect, but would require micro data on credit card holding income and number of transactions by institution. The holding income can be taken from the Call Reports, but we are unaware of a readily available source of micro data on credit card transactions. However, such data may well be uncovered as the search continues. and observe that log interest income or expense can be written in terms of the interest rate and total account value as ln R = ln r + ln y, and log average account size can be written in terms of total account value and number of accounts as ln = ln y -lnä. Multiply both sides of the interest rate model by total account value to obtain ln R = ln r + ln y = á + â ln + â ln ä + ln y + g = á + y ln + ù ln ä + g from which it follows that â = y -1 and â = ù -1.
The number of accounts data for the loan categories has limited and idiosyncratic coverage, as evidenced by the very small number of banks for which these data are available. Our results can only be interpreted as suggestive of what might be obtained should more comprehensive data become available on the Call Reports.
